Paropsis charybdis, an invasive pest from Australia, were established in Cleobora mellyi (Coccinellidae) remained localised to the Marlborough Sounds but Enoggera nassaui (Pteromalidae) showed hyperparasitoid Baeoanusia albifunicle (Encyrtidae) has recently disrupted the biological control of P. charybdis by E. nassaui. Another self-introduced parasitoid Neopolycystus insectifurax (Pteromalidae) has also appeared. As the distributions of the three parasitoids and C. mellyi throughout the out. The three parasitoids are widely distributed, and despite some recent inundative releases of C. mellyi, it does not appear to have established in other geographical areas yet. The effectiveness of the biocontrol agents against P. charybdis will be the focus of future research.
INTRODUCTION Eucalyptus
commercial production of some of the most desirable species in the sub-genus Symphyomyrtus due in part to susceptibility to defoliation by the Australian eucalyptus tortoise beetle, Paropsis charybdis was particularly the case for E. nitens P. charybdis were released in New Froggattimyia tillyardi Malloch (Tachinidae), Neopolycystus sp. (Pteromalidae), Enoggera nassaui Cleobora mellyi Mulsant (Coccinellidae), ladybird C. mellyi was limited to areas close to the original release site in the Marlborough E. nassaui achieved broad geographic forest managers throughout the country it spread quickly to provide effective control P. charybdis, and recognition of the superior pulpwood characteristics of E. nitens, meant spite of the action of the parasitoid, P. charybdis
The egg parasitoid, Neopolycystus N. insectifurax detected in P. charybdis obligate hyperparasitoid of E. nassaui, Baeoanusia albifunicle over potential impacts on the primary parasitoid population and resulting effects on the long-term suppression of P. charybdis. Neopolycystus insectifurax is not susceptible to the hyperparasitoid and may play an increasingly important role in the regulation of P. charybdis with any decline in E. nassaui both self-introduced species had spread. Field surveys utilised eucalypts along roadsides and in public parks and reserves and permission was sought to access private farm forestry and plantation forestry land. Lower foliage was assessed for signs of P. charybdis damage before being thoroughly searched for P. charybdis egg batches. When foliage was not accessible from the ground but P. charybdis damage was apparent, pole-pruners were used to gather foliage from up P. charybdis larvae or parasitoids assessed under a microscope to determine if they had been parasitised by E. nassaui or N. insectifurax based on markings on the egg shells. However, this method does not allow detection of B. albifunicle as the colouration of hyperparasitised eggs is indistinguishable from that of eggs parasitised by E. nassaui.
MATERIALS AND METHODS

RESULTS AND DISCUSSION Review of biological control programmes
Releases of the four agents introduced for the control of P. charybdis are summarised in Table 1 . Cleobora mellyi has recently been the focus of research techniques for improved mass rearing and assessing its potential to interfere with the control of P. charybdis by preying on eggs parasitised by E. nassaui and N. insectifurax C. mellyi has also been instigated. Releases were made in stands of Acacia melanoxylon been documented.
The successful establishment of E. nassaui to quantify establishment and spread using predetermined molecular methods. Cleobora mellyi was collected only in Picton, which is still close to the original establishment site and within the Marlborough Sounds region (SD).
As all three parasitoid species appear to have established in Northland, with its warm wet climate, as well as in cooler central North Island areas and the dry central South Island with its hot summers and cold winters, it is unlikely their distrubutions will be N. insectifurax and B. albifunicle are also expected to establish wherever their host is present, with the possible exception of Southland. Extensive collections of P. charybdis eggs parasitised by E. nassaui to date neither N. insectifurax nor B. albifunicle have been detected. This could be a climate-related effect (N. insectifurax has higher temperature thresholds than E. nassaui yet reached this region.
CONCLUSIONS
Three biological control agents of the pest beetle P. charybdis are currently established Enoggera nassaui, the primary control agent of P. charybdis, is well established throughout eucalypt growing regions of the country and a second, potentially more cold tolerant strain, has been introduced. Incursions of two additional parasitoid species appear to be altering the seasonal patterns of P. charybdis control but it is unlikely that a new equilibrium has yet been reached. If B. albifunicle is reducing the abundance of E. nassaui one might expect to witness increasing defoliation from the spring generation of P. charybdis, which may obtain even greater freedom from parasitism by E. nassaui. In Australia N. insectifurax tends to be the more dominant parasitoid when it occurs in sympatry with E. nassaui and B. albifunicle Island there is some evidence that N. insectifurax might be beginning to dominate over E. nassaui during the second P. charybdis generation in late summer, presumably due to C. mellyi may be a more promising control agent for the spring generation of P. charybdis. A trial within plantation trees in C. mellyi numbers in early November (springtime) C. mellyi has been recovered from only one region but attempts are being made to broaden its geographical distribution. However, this beetle has the potential to alter food web dynamics and impact upon non-target species in unknown ways. This is because it is able to feed on multiple prey species and on Eucalyptus and Acacia it may be several more years before the full extent of such interactions on P. charybdis control are known. To understand whether B. albifunicle is seriously impeding the control provided by E. nassaui, if N. insectifurax is capable of compensating for this, or if C. mellyi has established in the North Island, intensive monitoring of the seasonal variations in parasitism and predation by each species is needed.
